=374 7ek3) 2] Al6d (Al13),25~31,1997
J. of the Korean Envivonmental Sciences Society

LH &2 7|9] scale-upli] 2 Ssty EMo| M3

ZBE - HHY - MES - UASY - 85T
SACistm st R s
(199514 98 1590 M%)
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The variations of gas hold-up, overall volumetric oxyden mass transfer coefficients and
liquid circulation velocity in an internal loop reactor were investigated to manifest scale-
up effect. The relationship between superficial gas velocity and gas hold-up were found
as Ugr = 0.045 er in the pilot-scale and Ugr = 0.056 er in the bench-scale reactor. The
overall volumetric oxygen mass transfer coefficient, K a was slightly increased in the pilot-
scale than in the bench-scale reactor. Flow regime was changed from the bubble flow to
the churn-turbulent flow when the superficial gas velocity reached to 3.5 - 4 cm/sec in
the pilot-scale.

Key words : internal loop reactor, scale-up, superficial gas velocity, gas hold-up, overall
volumetric oxygen mass transfer coefficient, liquid circulation velocity
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Table 1. Specification of the reactor 3.4 ¥
Spec. (unit) Bench Pilot
Volume (L) 4 400
Height (m) 1.5 4
Diameter (m) 0.1 0.35
Draft tube height (m) 0.9 28
Draft tube diameter (m) 0.3 0.15
Solid hold-up (=) 0.2 0.1
Gas hold-up (-) 0.3 0.2
Air sparger porous stone gas filter
Compressor (Hp) 0.2 5
E Tracer -20 T T T T T -
Bench scale
)m /‘\ 16k e, = 0,056 l{g §
hrnndo &6 ofoann ~/
D__C: zooog = PH meter
0 morar 0 Oo ) 4
05 g
9% Xy
200 Recorder £ s} == .
o 0°¢° é‘ e, = 0.045Ug
Oo Qo :: Pilot scale
\k/T \j/ S w4} :
N,GAS Air pump 0.00 4 1 1 1 —L A
00 5 10 15 20 25 30 35
X / Superficial gas velocity (cm/sec)
Fig. 1. Schematic diagram for the ex- Fig. 3. Comparison of gas hold-up and su-
periments. perficial gas velocity between two
.20 T T T T T reactor.
a8 F .
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oot . 1 8 71AY B BEY AL AerE E9
- R ] HA s fdse) Agd oz S8
& L. | "G5 werle £ olade Abgste) 93
ZFo 2 Az =glor, 2|82 Table 13 2u}.
T, .+ Pilot 729 Wgr)E AR FEruc) Folo)

Superficial gas velocity (cm/sec)

Fig. 2. The variation of gas hold-up in
the riser of the pilot-scale ILR.

A73o] 3uf AxH Frtslo] -7} 3092 F
ZtEl ek, 4 714 H3e rotameter
(Dwyer, USA)E, £2& A4 22 DO meter
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Fig. 4. The variation of overall volumetric
oxygen mass transfer coefficient
with the superficial gas velocity.
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Fig. 5. The variation of overall volumetric
oxygen mass transfer coefficient
with the sparger type in a pilot-
scale ILR.
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Fig. 6. The variation of liquid circulation

velocity in a bench-scale ILR.
Liquid height difference between
the draft tube and liquid level
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Fig. 7. The change of liquid circulation
velocity with the superficial gas
velocity in a bench-scale and a pi-
lot scale of the ILR.
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Fig. 8. Correlation of the liquid cir-
culation velocity in a pilot scale
ILR.
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I T R A
C’  : steady state dissolved oxygen con-
centration (g/cm®)
C.: instaneous concentration of oxygen in
bulk liquid (g/cm?)
C.o @ initial concentration of oxygen in li-

quid (g/cm®)
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Dd : diameter of draft tube (cm)

Dr : diameter of reactor (cm)

er :-gas hold-up in the riser (-)

H : height of reactor (cm)

Ha : liquid height at aerated condition
{cm)

H. : initial liquid height at unaerated con-
dition (cm)

K,.a: overall volumetric oxygen mass

transfer coefficient (min')
t : time (min)

Ug : superficial gas velocity (cm/sec)

U, :liquid circulation velocity when in-
itial liquid height difference is varied
{cm/sec)

V, : aerated liquid volume (cm®)

V. : unaerated liquid volume (cm®)
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